TO THE EDITOR: pH was predicted based on preequilibrium quantities. I show here that Stewart and an equivalent formula published in 1990 by Herman et al. (2) can predict the measured pH equally well, but much easier from these initial values. However, clarification is needed on exactly how these preequilibrium values were obtained.
In their recent paper, Nguyen and co-workers set out to predict equilibrium pH based on initial reactant concentrations following addition of aliquots of HCl to solutions containing two buffers. The authors are to be applauded for reporting these initial concentrations explicitly in their Table 1 .
I want in this letter to direct the authors' attention to the fact that their aim of predicting the equilibrium pH from these initial concentrations can be realized in a way which is easier and already described.
Although the authors stress that their calculations are not dependent on charge balance, they must agree that in any fluid the total sums of positive and negative charges are equal. Hence, if we call the difference between totally dissociated strong base and totally dissociated strong acid , we have ϭ
We can then use a formula well known from chemistry (2) and easily derived from PA Stewart (5)
Herein ␣ and ␤ total concentrations of weak acids and bases, respectively, so given we can compute a pH based on any sums of monoprotic acids and bases. This formula is easily extended to multiprotic acids and bases (1) . Using this simple formula with the buffers A and B corresponding to Table 1 in the paper by Nguyen et al., and an open source root finding algorithm (4), we can compute exactly the equilibrium values had by the authors using a much more complicated approach, with a correlation of 0.999994585459440 (see supplemental material point 1; the online version of this article contains supplemental data). 1 This result uses the values reported in Table 1 directly, including the values for K'a and K'b and for the constituents of buffers A and B. However, the numbers in Table 1 exhibit a series of unexpected characteristics which make it difficult to interpret the paper. These are demonstrated hereinafter. Most of the total concentrations of buffer A given in Table  1 abide to this order, but from experiment 4 the measured total concentration was lower than expected. Apparently, an additional 20 l were added (see R script in supplemental material, point 2). With this proviso, a correlation of 0.9999994 between stated and expected total concentration of total weak acid A is obtained. For weak acid B in experiment 2, the authors seem to have been able to dilute buffer B by another mechanism than buffer A (see R script in supplemental material, point 2).
The two buffers are exposed to different ionic strengths. Using the formula pK, ϭ pK Ϫ 0.51 * ͙ I employed by the authors allows us to find the ionic strength, I, based on published values for the pK of the buffers and the apparent equilibrium constants in Table 1 . The correlation between the values of I as seen by the two buffers in the same solution is quite low, 0.664146 (see supplemental material point 3). As an example, the very first experiment with PIPES and HEPES and a K'a of 1.7541e Ϫ 7 and K'b of 3.1192e Ϫ 08 with published pK of 6.76 and 7.55, respectively, has ionic strength of (6.76 Ϫ 6.7559/0.51) 2 ϭ 6.32e Ϫ 05 for buffer A and (7.55 Ϫ 7.50596/0.51) 2 ϭ 0.00746 for buffer B.
2
The two buffers are at exactly the same pH which is higher than equilibrium pH. Using Henderson-Hasselbalch, pH ϭ pK ϩ log A/HA, with the reported initial concentrations for the two buffers in experiment number 1, the calculated apparent pH was pH ϭ Ϫlog(1.754e Ϫ 07) ϩ log 0.0089397/0.0010503 ϭ 7.686 for buffer A and pH ϭ Ϫlog(3.1192e Ϫ 08) ϩ log 0.0060156/0.0039744 ϭ 7.686 for buffer B while predicted equilibrium pH was 7.56. For the entire set of 70 experiments, a correlation of 0.999999960407248 was found for these two pH values. Strangely, all these pH values were higher than the predicted (and measured) equilibrium pH values (see supplemental material point 4).
Finally, for others to employ the methods reported in the paper by Nguyen et al., it might be of value to know exactly how the measurements of initial concentrations were made. Especially, how soon was "immediately" as mentioned in the footnote to Table 1 These experiments show that the strong ion discourse of acid base is eminently able to handle the problems posed by these data so no new formula is needed. Taking the results at face value, Herman's formula (2) certainly yields the predicted pH. However, an explanation is required as to how the dilutions were made and how possibly the buffers in the same fluids were exposed to different ionic strengths but at exactly the same pH (see supplemental material). 3 
